Interconversion of GRP78/BiP. A novel event in the action of Pasteurella multocida toxin, bombesin, and platelet-derived growth factor.
Incubation of Swiss 3T3 cells with [2-3H]adenine, as in other cell types, reveals the ADP-ribosylation of GRP78 (the 78-kDa glucose-regulated protein, also known as BiP, the immunoglobulin heavy chain-binding protein), a resident endoplasmic reticulum protein that assists in the processing of proteins destined for secretion or cell surface expression. Here we show that Pasteurella multocida toxin, a potent growth factor for cultured fibroblasts, decreased the ADP-ribosylation of GRP78/BiP to 16 +/- 6% of the control value (n = 23). The action of the toxin occurred after a lag period, was blocked by lysosomotrophic agents, and potentiated by increased incubation time (ED50 4 ng/ml and 1 ng/ml in 4 and 8 h, respectively), thus indicating that the toxin enters the cells to act. Bombesin and platelet-derived growth factor (PDGF) similarly decreased the ADP-ribosylation of GRP78/BiP (ED50 0.5 nM and 2.5 ng/ml, respectively) but acted more rapidly than the toxin. Signaling pathways activated by the toxin, bombesin, and PDGF had effects on the ADP-ribosylation of GRP78/BiP. Thus, activation of protein kinase C alone by phorbol 12,13-dibutyrate was partially effective, and down-regulation of protein kinase C attenuated but did not block the action of the toxin, bombesin, and PDGF. Agents that mobilize Ca2+ from the endoplasmic reticulum (A23187, ionomycin, and thapsigargin) caused a decrease in the ADP-ribosylation of GRP78/BiP that was similar in magnitude to that achieved by the toxin, bombesin, and PDGF, implicating a role for inositol 1,4,5-trisphosphate-mediated Ca2+ mobilization in the action of the mitogenic agents. The growth factor-induced decrease in the ADP-ribosylation of GRP78/BiP may represent its conversion from an inactive to an active state.